Abstract. This thesis investigates how Intranet-based knowledge management tools are used for various strategies in medium-sized software consultancy companies. It consists of three main parts: A survey of empirical work on knowledge management in software engineering, a multicase study of four mediumsized companies, and finally a thorough study on tool usage in two companies.
Companies that develop software have a pressure from customers to deliver better solutions, and to deliver solutions faster and cheaper. Many researchers have worked with suggestions on how to improve the development process; software process improvement.
As software development is a very knowledge intensive task, both researchers and industry have recently turned their attention to Knowledge Management as a means to improve software development. Knowledge management has been defined as 'a method that simplifies the process of sharing, distributing, creating, capturing and understanding of a company's knowledge' (Davenport and Prusak, 1998) .
The motivation for investigating knowledge management in software engineering, is that:
1. Software engineering is a knowledge-intensive task.
2. Software engineering knowledge is changing because of technological and market changes.
We usually differ between two types of strategies in knowledge management (Hansen et al., 1999 ):
• Codification-to systematise and store information that represents knowledge for a company. • Personalization-to support the flow of knowledge in a company by stimulating the exchange of knowledge between people. One example is storing information about knowledge sources, like company-internal ''yellow pages'' of who knows what.
Many companies have spent resources on developing knowledge management tools on their Intranets. But the tools are often not used in practice by developers and managers in the companies, and it is often unknown if the tools improve how the knowledge is managed.
In order to build efficient knowledge management tools, we need a better understanding of how existing tools are applied and used in software development.
In this thesis, I ask: ''How can Intranet-based knowledge management tools be used in medium-sized software consulting companies to facilitate a 'learning software organisation'?'' Why did I choose to look at medium-sized companies? These are companies that are large enough to have some common infrastructure, but they are not so large that they can afford extensive investments. It is also a kind of companies where we do not find many academic studies.
I have chosen an empirical approach in studying how knowledge management tools can be used in software organisations. First, I have done a survey of empirical work that exists in the literature. Then, I have conducted a multicase-study of four medium-sized companies using action research. Finally, I have also done a case study of a ''deep'' case and a ''contrast'' case using principles from ethnography in the data collection and grounded theory in the analysis. I now proceed to describe each of these three parts:
In the thesis, I present and analyse eight case studies of knowledge management initiatives from the literature. I found evidence of improved software quality, reduced development costs and evidence of a better working environment for developers as a result of these initiatives. Most of the initiatives focused on sharing qualitative knowledge-or experience-and very few on sharing quantitative knowledge.
Further, I examined success criteria in knowledge management codification initiatives, based on Intranet tools in medium-sized software companies. I found four factors that I consider important:
• A culture for sharing knowledge. Using knowledge management tools and sharing knowledge with others requires employee motivation. It is easy to postpone such activities because of lack of time, or that employees do not see how others can value their knowledge. Also, if management ''require'' it and employees are not motivated, it is easy to ''fake'' reporting of knowledge. A culture for sharing knowledge has to be rooted in all employees.
• Stable focus on knowledge management. Key champions who leave a company, or frequent changes in an organisation cause initiatives to be abandoned before they start working. Knowledge management requires stable focus over time.
• Incremental development. Show benefits during development. There is no such thing as the ''perfect'' knowledge management tool. Tools need to be updated as work practise and the organisation's focus change. Incremental deliveries show that the organisation values knowledge management over time, and allows employees to participate in the development process.
• Good coupling to business goals. The company who invests in knowledge management tools must really need them. There has been a lot of hype around the term knowledge management, and many companies have tried to apply it without having a clear idea of which needs they have. If the direct benefit is not obvious, it is harder to motivate employees to contribute, and also harder to get management support over time.
In addition, I investigated how knowledge management tools are used for different purposes by different groups of users in two software consulting companies. Employees use tools both as support for personalization and codification strategies. The consulting companies are two medium-sized Norwegian companies with 40 and 150 employees, which work in development projects that lasts from a few weeks to several years. In this case study I used data collection methods inspired from ethnography. I used semi-structured interviews with developers, project managers and managers, examined logs of tool usage, and company-internal minutes from development meetings, as well as handbooks, project plans and annual reports. I used grounded theory to construct categories of usage from the collected data. The frequency of usage varied between the two companies: in one, most employees used tools on a daily basis, whilst in the other, employees used tools weekly. I found that tools for codification are in use for transferring knowledge from projects in order to solve technical problems, get an overview of technical problem areas, avoiding rework in having to explain many people about the same technical solution, improving the employees' work situation by tips on better configuration of technical tools, and also for finding who knows what in the organisation. The tools for personalization were in use for searching for competence to solve technical problems, resource allocation, finding projects and external marketing, and for competence development. In all, I found a variety of uses of a variety of tools by several groups of employees in a company. For companies that want to develop knowledge management tools, this shows that different groups of users in software companies, such as developers, project mangers, and management benefit from different types of tools. Developers require more detailed knowledge, while the other groups seem to benefit more from abstract knowledge in their tool use. This should be taken into account when designing knowledge management tools for companies that develop software in the future.
